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PREFACE

Numerous requests from the food industry and academic and
research institutions in the United States and abroad about the
status and progress made in the field of radappertized (radiation
sterilized) shelf-stable foods prompted updating of the bibliography
report first published in June 1973 as Technical Report 74-3-FL.
This bibliography is a list of technical publications and papers by
scientific personnel of the US Army Natick Research and Development
Command (NARADCOM) working in or responsible for the part of the
National Radiation Preservation of Food Program dealing with high—
dose radiation processing of prepackaged, shelf-stable foods.

In additior, the compilation contains contractors' reports and
a few selected books which have been either edited by or contain
papers contributed by NARADCOM personnel. In the book section are
listed five periodic reviews of the food radiatior program by the
Joint Committee on Atomic Energy, Congress of the United States,
which continuously encourages and supports the food irradiation
program under the "Atoms for Peace" program.

We have also included a listing of selected papers pertaining
to food processing by irradiation that have been published in the
Journal of Food Science and not listed elsewhere in this bibliography.

The period covered by this bibliography is March 1962 through
December 1976, The bibliography, subdivided into six groups, is
arranged chronologically by the date of publication. We have also
included an indexing system to allow for easier and more frequent
updating of the bibliography and to make it easier to use for
reference,

During that period this installation was renamed from US Army
Natick Laboratories to US Army Natick Development Center, and
finally to US Army Natick Research and Develorment Command (NARADCOM).
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ON THE QUALITY OF PORK.

Ge We Shults, V. Ce Mason, and J. S. Cohen. Journal of
Food Science — In Press 1977.

FLAVOR AND TEXTURAL CHANGES IN RADAPPERTIZED CHICKEN
AS AFFECTED BY TRRADIATION TEMPERATURE, NaCl AND TPP
ADDITIONS.

Ge We Shults, Je Se Cohen, and V. Ce Mason. Journal
of Food Science - In Press 1977

FOOD IRRADIATION IN THE UNITED STATES -~ CURRENT STATUS

AND FUTURE PLANS.

US Army Natick Development Center, E. S. Josephson, A.
Brynjolfsson, and He Ce Johnson. Proceedings of the 12th
Japan Conference in Radioisotopes, Japan Atomric Industrial
Forum. 26-27 November 1975, '

LOW DOSE FOOD IRRADIATION AT "NATICK."

E. S. Josephson, F. Heiligman, J. J. Howker, ard E.
Wierbicki, Proceedings = FAO/IAEA Advisory Group Meeting
on Low Dose Irradiation of Agricultural Products,

Rio de Janeiro, Brazil, 27-31 October 1975. To be
published by IAEA/FAO, Vienna, Austria.

RADIATION CHEMISTRY OF AMINO ACIDS AND PEPTIDES IN
AQUEQUS SOLUTIONS.

M.Ge Simic, Journal of Agricultural Food Chemistry -
In Press.
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ELECTRON REACTIONS g’H CYTOCHBOME-C IN ETHYLENE GLYCOL~
WATER GLASSES AT -196 C.
F. Heinmets. Journal of Physical Chemistry - In press.

INTERMEDIATES IN THE RADIOLYSIS OF AMINO ACIDS AND PEPTIDES.
M. G. Simic, to be published in Journal of Food Science.

CHEMICAL ASPECTS OF IRRADIATING FROZEN AQUEOUS SYSTEMS.
I. A. Taub and R. A. Kaprielian, to be publlshed in
Journal of Food Science.

PULSE RADIOLYSIS AND ESR STUDIES OF NITROAROMATIC RADICAL
ANIONS: OPTICAL ABSORPTION SPECTRA, KINETICS, AND ONE~
ELECTRON REDOX POTENTIALS.

P. Neta, M. G. Simic, M. Z. Hoffman. Journal of Physical

Chemistry

THE NATIONAL FOOD IRRADTATION PROGRAM CONDUCTED BY THE
DEPARTMENT OF THE ARMY.

A. Brynjolfsson. Presented at the Symposium, Institute of
Food ‘Technologists, Anaheim, CA, 6-9 June 1976.

IRRADTATION AS ‘A CONCEIVABLE WAY OF REDUCING NITRITES AND
NITRATES IN CURED MEATS.

E. Wierbicki, F. Heiligman, A. E. Wasserman. Proceedings,
Second International Symposium on Nitrate in Meat Products,
Zeist, 7-10 September 1975. PUDOC, Wageningen, The
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PAPERS PRESENTED AT FIRST INTERNATIONAL CONGRESS
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(DIGEST CONTAINED IN PROGRAM BOOK)

DEVELOPMENTS IN RADIATION PROCESSING OF FOOD IN THE
NETHERLANDS.
Je V. Kooij and D. de Zeeuw.

INDUSTRIAL PRODUCTIONS AND QUALITY OF WHOLE CARCASS BEEF
ROLLS USED IN THE WHOLESOMENESS TESTING OF RADAPPERTIZED
BEEF,

F. Heiligman, E. Wierbicki, J. S. Cohen, and V. C. Mason.

RADAPPERTIZED BEEF PRODUCTS, THEIR TECHNOLOGY AND QUALITY.
G. W. Shults, Je. S. Cohen, J. J. Howker, V. C. Mason, and
E. Wierbicki.

TECHNOLOGY AND QUALITY IMPROVEMENTS OF RADAPPERTIZED MEAT
PRODUCTS BY THE USE CF SMALL ADDITIONS OF SODIUM CHLORIDE
AND CONDENSED PHOSPHATE,

E. Wierbicki, G. W. Shults, J. J. Howker, and V. C. Mason.

EXPERIENCES IN THE OPERATION OF FOOD IRRADIATION FACILITIES.
T. Grunewald and D. Ehlermann.

FOOD IRRADIATION FACILITIES.
R. D. He Chu.

GAMMA RAY STERILIZATION OF MEAT PRODUCTS.
B. A. MacDonald.

ELECTRON IRRADIATION IN THE STERILIZATION OF MEAT.
C. W. Rees and J. M. Casperson.

INFLUENCE OF HYDROGEN DONORS AND ACCEPTORS ON THE RADIATION
STABILITY OF FREE FATTY ACIDS, FATTY ACIDS ESTERS, AIK

AND ATKENES,

H. Beke, P. Tobback, F. Shauwaert, and E. Maes.

INFLUENCE OF PHASE AND TEMPERATURE ON THE CHEMISTRY OF
IRRADIATED FOQOD.
I. A. Taub and R. A. Kaprielian.

FORMATION AND LIFETIMES OF FREE RADICALS IN iRRA.DIATED BEEF
MUSCLE PROTEIN.
Jo WQ Halliday, J- Eo wa].ker' and Io AQ 'I‘aubo

RADIOLYTIC OXIDATION AND REDUCTION OF IRON-CONTAINING

COMPOUNDS RELEVANT TO MEAT.
M. G. Simic and I. A. Taub.
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RELIABILITY OF TINPLATE CAN FOR PACKAGING OF RADAPPERTIZED
BEEF UNDER PRODUCTION CONDITIONS.
Jo J. Killoran, J. J. Howker, and E. Wierbicki.

RELIABILITY OF FLEXIBLE PACKAGING OF RADAPPERTIZED BEEF
UNDER PRODUCTION CONDITIONS.
Jo J. Killoran, J. S. Cohen, and E. Wierbicki.

BIOPHYSICAL ASPECTS OF RECOVERY FROM RADIATION INJURY OF
BACTERIAL SPORES.
N. Grecz, C. Rhee, C. L. Wiatr, and J. Farkas.

MICROBIOLOGICAL SAFETY OF IRRADIATED BEEF.
A. Anellis and D. B. Rowley.

DOSIMETRY IN SUPPORT OF WHOLESOMENESS STUDIES.
Re D. Jarrett and J. Halliday.

HEALTH PHYSICS IN FOOD IRRADIATION FACILITIES.
T. G. Martin, IIT.

WHOLESOMENESS TESTING OF IRRADIATED FOODS AND AUTHORIZATION
PROCEDURE IN THE NETHERLANDS.
Je V. Kooij and D. de Zeeuw.

THE STATUS OF FOOD IRRADIATION WORK IN BRAZIIL.
M. Dias Filho.

FACTORS AFFECTING THE FORMATION OF RADIOLYSIS PRODUCTS.

C. Merritt, dJr.

NUTRITIONAL ASPECTS OF IRRADIATED FOODS - AN OVERVIEW.
E. S. Josephson, M. H. Thomas, and W. K. Calhoun.
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Changes in Amino Nitrogen, Total Soluble Nitrogen and TCA Soluble
Nitrogen Content of Beef as Influenged by Pre-Irradiation Heating,
Irradiation Level and Storage at 34 F.

F. R. Bautista, R. H. Thompson, and R. F. Cain. p. 15.

The Effect of Added Enzymes Upon the Free Amino Groups and Organoleptic
Ratings of Irradiated Beef During Storage.
Re G. West, A. M. Pearson, and F. J. McArdle, p. 79.

The Chemical Composition of Beef Protein Fractions Before and After
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P. A. Hedin, G. W. Kurtz, and R. B. Koch. p. 112,

Proteolytic Enzyme Activity During Storage of Radiation Stabilized
Raw Beef and its Significance to Flavor.
M. P, Drake, G. D. Germon, Jr., and F. J. Kraus. p. 156.

Effects of Gamma Irradiation on the Chemical Properties of Actin
and Actomyosin of Meats.
M. Fujimaki, N. Arakawa, and G. Ogawa. p. 178.

Survival of Bacillus Stearothermophilus Spores as a Means of
Measuring Effective Electron—-Beam Dosage.
J. E. Postweiler, and E. F. Caldwell. p. 204.

Production of Irradiation Odors From Beef Protein Fractions and
Their Derivatives.
P. A. Hedin, G. W. Kurtz, and R. B. Koch. p. 212,

The Application of Radiation Distillation to the Production and
Isolation of Components of Beef Irradiation Flavor.
E. L. Wick, J. E. Hoff, S. A. Goldblith, and B. E. Proctor. p. 258.

Radioresistance of Five Strains of Clostridium Botulinum in
.Selected Food Productse.
E. Wheaton, G. B. Pratt, and J. M. Jackson. p. 345.

Effect of Pre-Irradiation Heating Temperatures, Irradiation Level
and Storage Time at 3LOF on the Free Amino Acid Composition of Beef.
R. H. Thompson, F. R. Bautista, and R. F. Cain. p. 412,

Influence of Irradiation Bacon Lipids on Body Growth, Incidence of
Cancer and Other Pathologic Changes in Mice.
M. S. Dixon, D. I. Moyer, L. J. Zeldin, and R. W. McKee. p. 611.



1962 Vol 27

Radiation Resistance of Spores of Type E Clostridium as Related
to Extension of the Refrigerated Storage Life of Foods.
C. F. Schmidt, R. A. Lechowich, and W. K. Nank. p. 85.

Effect of Radiation Environment on the Thermal Resistance of
Irradiated Spores of Clostridium Sporogenes, P. A. 3679.

Studies on the Kinetics of Lipoxidase Inactivation Using Thermal
and Ionizing Energy.
D. F. Farkas, and S. A. Goldblith. p. 262.

Radiation Survival Curves of Clostridium Botulinum Spores.
F. Wheaton, and G. B. Pratt. p. 327.

1965 Vol 30

Post Irradiation Survival of Staphylococcus Aureus in Sea Foods.
B. M. Slabyj, A. M. Dollar, and J. Liston. p. 344.

Physiological Changes Induced by Gamma Irradiation of Bacteria
from Shrimp.
Jo A. Liuzzo, A. F. Novak, and J. R. Ortega. p. 710.

Effect of Irradiation Temperature on the Radiosensitizing Activity

of Vitamin Kc.
He K. Chandler, J. J. Llccmrdello, and S. A. Goldblith. p. 893.

1967 Vol. 32

Radiation Induced Off-Flavor Development in Whole Egg Magma.
T. P. Labuza, S. A. Goldblith, and E. I. Chandler. p. 61.

Lipids in Flour from Gamma Irradiated Wheat.
0. Chung, K. F. Finney, and Y. Pomeranz. p. 315.

Response of the Phenomena of Extract—Release Volume and Water
Holding Capacity to Irradiated Beef.
Jde Me Jaye. pe. 371.

Effects of Radiation, Heating and Storage on Volatile Carbonyl
Compounds in Clam Meats.
D. F. Gabois, J. M. Mendelsohn, and L. J. Ronsivalli. p. 511,

Effect of Ionizing Radiation on Resting Conidia of Aspergillus
Flavus.
M. Kopelman, P. Markakis, and B. S. Schweigert. p. 694.



Irradiation Effects on the Ripening of Kent Mangoes.
R. A. Dennison, and E. M. Ahmed. p. 702.

1968 Vol 33

Tonizing Radiation Effects on Starch as Shown by Staudinger Index
and Differential Thermal Analysis.
W. Saini. p. 136.

Gamma Radiation Effects on the Pectic Substances in Citrus Fruits.
A. H. Rouse, and R. A. Dennison. p. 258.

Growth of Salmonellae on Irradiated and Non—-Irradiated Seafoods.
Je R. Matches and J. Liston. p. 406.

Gamma Irradiation and Enriched COo Atmosphere Storage Effects on
the Light Induced Greening of Potatoes.
R. Ziegler, S. H. Schanderl, and P. Markakis. p. 533.

Gamma Irradiation Influence on the Storage and Nutritional Quality
of Mushrooms.
J. D. Campbell, S. Stothers, M. Vaisey, and B. Berck. p. 540.

Photoxidation of Cholesterol in Spray-Dried Egg Yolk Upon Irradiation.
E. Chicoye, W. D. Powrie, and O. Fennema. p. 581.
1969 Vol 34

Some Properties of Mitochondria from Irradiated Tomato Fruit.
S. R. Padwal Desai, E. M. Ahmed, and R. A. Dennison. p. 332,

The Volatile Components of Irradiated Beef and Pork Fats.
Je Re. Champagne and W. W. Nawar. p. 335.

Pectin Changes in the Ripening of Irradiated and Stored Strawberries.
M. L. Belli-Donini and R. Stornatuolo. p. 509.

An Automatic Sampling System for Respiratory Gases and Respiratory
Response of Irradiated Citrus Fruits.
G. F. Green, E. M. Ahmed, and R. A. Dennison. p. 627.

Effect of Preirradiation Quality of Eviscerated Haddock on
Postirradiation Shelflife of Fillets.

V. G. Ampola and L. J. ROnSiVal].i. Pe 27.

1970 Vol 35

Pasteurization of Pacific Oysters by Radiation, Post-Mortem Changes

in Nucleotides During Storage at 0-2°C.
E. J. Guardia and A. M. Dollar. p. 22.
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Radiation Pasteurization of Fresh and Blanched Tropical Shrimps.
U. S. Kumta, S. S. Mavinkurve, M. S. Gore, P. L. Sawant, S. V.
Gangal, and A. Sreenivasan. p. 360.

Chemical and Physical Changes in Irradiated and Frozen Bombay Duck.
U. S. Kumta and M. S. Core. p. 456.

Cytological Effects of Juice or Puree from Irradiated Strawberries.
S. T. Ross, M. V. Bradley, and J. S. (ka. p. 549.

Recovery of Salmonellae from Irradiated and Unirradiated Foods.
J. J. Licciardello, J. T. R. Nickerson, and S. A. Goldblith.
p. 6200

Susceptibility to Amylolysis of Gamma—Irradiated Wheat.
He N. Ananthaswamy, U. K. Vakil, and A. Sreenivasan. p. 792.

Effect of Gamma Radiation on Wheat Starch and its Components.
He N. Ananthaswamy, U. K. Vakil, and A. Sreenivasan. p. 795.

Rheology of Fresh, Aged and Gamma-Irradiated Eggwhite.
M. A. Tung, J. F. Richards, B. C. Morrison, and E. L. Watson.
p. 872.

1971 Vol 36

Effect of Gamma Irradiation on the Postharvest Physiology of Five
Banana Varieties Grown in India.
P. Thomas, S. D. Dharkar, and A. Sreenivasan. p. 243.

Storage Temperature Effects on the Proteolytic Activity of Radiation—
Surviving Bacteria in Qysters.
Jo A. Liuzzo, M. K. Farag, and A. F. Novak. p. 287.

Radiation Destruction of Vibrio Parahaemolyticus.
J. R. Matches, and J. Liston. p. 339.

Effects on the Alkaloid Content of Potatoes Grown from Seeds
Subjected to Low Dose Gamma Irradiation.
W. R. Sutton, O. P. Agarwala, and G. M. Piggott. p. 416.

Low Dose Gamma Irradiation of Bovine Metmyoglobin.
L. D. sSatterlee, M. S. Wilhelm, and H. M. Barnhardt. p. 549.

Computer Evaluation of Irradiation Processes in Cylindrical
Cortainers with Gamma Sources.
K. S. Purohit, J. E. Manson, and J. W. Zahradnik. p. 747.

Theoretical Evaluation of Combined Irradiation and Thermal Processes

in Cylindrical Containers with Gamma Sources.
K. So PUI‘Ohit, J. E. Manson, and Jo w. khradnj.kn po 7500
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Post Irradiation Inactivation of Horseradish Peroxidase.
B. J. Macris and P. Markakis. p. 871.

Respiration of Gamma-Irradiated Fresh Fruits.
E. K. Akamine and T. Goo. Pe 107l+o

Effect of Gamma—-Irradiation or Bovine and Human Milk Lysozymes.
R. R. Eitenmiller, H. M. Barnhart, and K. M. Shahani. p. 1127,

1972 Vol 37

Dehydro-Irradiation Process for White Pomfret: Symergistic Effects
of Blanching with Preservatives, Partial Dehydration and Iow Dose
Irradiation. S. R. Agarwal, U. S. Kumta, and A. Sreenivasan.

p- 837

1973 Vol 38

Effect of Gamma Radiation on D-Glucose Present in Apple Juice.
D. Baraldi. p. 108.

Application of Low Dose Irradiation to a Fresh Bread System for
Space Flights.

T. ¥, Hartung, L. B. Bullerman, R. G. Arnold, and N. D. Heidelbaugk.
pe 129.

Damaging Stresses to Fresh and Irradiated Citrus Fruits.
E. M. Ahmed, F. G. Martin, and R. C. Flucke p. 230.

A Statistical Approach to the Subjective and Objective Measurements
of Odors Induced by Gamma Irradiation of Beef Fat.
N. Kosaric, T. B. Duong, and W. Y. Surrcek. p. 369.

Gamma Irradiation of Beef Fat, Effects on Odor Intensity and
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N. Kosaric, T. Duong, and We Y. Surrcek. pe 374.

Comparative Effects of Ethylene (xide, Gemma Irradiation and
Microwave Treatments on Selected Spices.
M. Vajdi and R. R. Pereira. p. 893.

Effects of Gamma Irradiation on Myoglobin.
Ce Lycometros and W. D. Brown. p. 971.

Polyphenol (Oxidase Activity and Browning of Mango Fruits Induced by
Gamma Irradiation.
P. Thomas and M. T. Janave. p. 1149.



Use of Gamma Irradiation to Prevent Aflatoxin Production in Bread.
L. Be Bu]lerman, He Mo Barnha.rt, a.nd T. Eo Hartu.ngo po 1238. '

The Possibility of Recognizing Irradiated and Nonirradiated Potatoes
by Their Weight loss.
G. Magaudda. p. 1253.

1975 Vol 40O

Effect of Gamma Radiation on Chicken Liver Catheptic Activity and
- Release of Lysosmal Cathepsin.
D. M. Ali and J. F. Richards. p. 47.

Evaluation of Protein Quality of Irradiated Food Using Tetrahymena
Pyriformis and Rat Assay.
He Srinivas, U. K. Vakil, and A. Sreenivasan. p. 65.

Effect of low Level Gamma Irradiation on Growth and Patulin
Production by Penicillium Patulum.
L. B. Bullerman and T. E. Hartung. p. 195.°

Physical Changes in Irradiated Trout.
A. A. Awad and J. F. Diehl. p. 319.

Effect of Gamma Irradiation on Red Gram Proteins.
Se P. Nene, U. K. Vakil, and A. Sreenivasan. p. 815.
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VI, TECHNICAL PAPERS FOR MANAGEMENT

Technology of Next Meats for the Wholesomeness Studies —
Chicken and Pork.

Ge We Shults, ABMPS No. 48 Interim Report, April 1974,
Natick, MA,

Paper outlines the technological requirements, technical
and commercial applications, and quality parameter of two
items to be used for wholesomeness testing of radappertized
meats. Presented to the NAS — NRC Committee on Food
Irradiation.

Low Nitrate/Nitrite Ham.
E. Wierbicki, ABMPS No. 48 Interim Report, April 1974,
Natick, MA.

The paper outlines research in the reduction of curing
additives in cured meats. The objective was to lower the
total additive content for radappertized ham. Presented
to the NAS - NRC Committee on Food Irradiation.

Storage Studies of Irradiated Foods.
F. Heiligman, ABMPS No. 48 Interim Report, April 197.L.

The paper described storage stability of six radappertized
items. Storage results up to 4 years were reported. Pre-
sented to the NAS - NRC Committee on Food Irradiation.

Processing Technology of Irradiated Beef, Appendix E.
E. Wierbicki. NAS/NRC, Task Group on Feeding Study Protocol,
US Army Natick Laboratories, Natick, MA, 20 November 1970.

ABMPS Report No. 16 for Committee on Radiation Preservation
of Food Appendices F-G.

E. Wierbicki. National Academy of Science-National Research
Council, Contract No. DAAG-17-70-C-0090, 23-29 January 1972.

Key Technology Parameters of Radappertized Foods.
E. Wierbicki, ABMPS Report No. 38, Committee on Food Radiation
Research, NAS/NRC, Washington, DC, August 1973 (pages 19-22).

Key Technology Parameters of Radappertized Meats (Beef,
Chicken, Pork, Ham).

E. Wierbicki, NAS/NRC, Task Group on Microbiological Safety
of Irradiated Foods. NLABS, 12-1) January 1972.

Beef for the Wholesomeness Studies - Industrial Procurements.

E. Wierbicki, NAS-NRC, ABMPS Report No. 48, Appendix E,
(pages 37-39), Washington, DC, April 1974.
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M=9-=C Radiation Chemistry of Food and Food Related Systems.
I. A. Taub, In Minutes, 1974 Annual Meeting, Interdepartmental
Committee on Radiation Preservation of Food, Natick, MA,
April 1975.

M-10-C Radiolysis of Frozen Aqueous Systegs: Polycrystalline
Chloroacetic Acid Solutions at =40 C.
I. A. Taub and R. A. Kaprielian. In Minutes, 1974 Annual
Meeting, Interdepartmental Committee on Radiation Preserva-
tion of Food, Natick, MA, April 1975.

M-11-C Electron Spin Resonance Spectra of Irradiated Myosin.
Je We. Halliday, In Minutes, 1974 Annual Meeting, Inter-
departmental Committee on Radiation Preservation of Food,
Natick, MA, April 1975.

M-12-C Electrophoretic Evidence for Aggregation of Irradiated
WOSino
Je E. Walker, In Minutes, 1974 Annual Meeting, Interdepart—
mental Committee on Radiation Preservation of Food, Natick,
MA, April 1975.

M-13-C Effect of Irradiation on Proteins: Myosin and Actomyosin.
F. M. Robbins. In Minutes, 1974 Annual Meeting, Inter-
departmental Committee on Radiation Preservation of Food,
Natick, MA, April 1975. '

M-14~C Radiolysis of Iron—-Containing Food Component System.
‘ P. A. Hurwitz, In Minutes, 1974 Annual Meeting, Interdepart-
mental Committee on Radiation Preservation of Food, Natick,
MA, April 1975.
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EXPLANATION OF INDEXING SYSTEM

Prefixes - (Type of entry)
P - Patents
R - Technical Reports
B -~ Books

- Technical Papers (presented at special conferences)

= 93

— Technical Papers for Management

S - Scientific Papers

Suffixes - (General area)
P - Packaging
M - Microtiology
N - Nutrition

E - Economics

D — Dosimetry

0 - Operation

|
]

Technology

W - Wholesomeness

Q
i

Chemistry

S5 - Safety
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